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I ntroduction

The International Classification of Diseases (ICD)
is an alphanumeric disease coding system devel-
oped by the World Health Organization (WHO).
This coding system provides standardized nomen-
clature and categories to promote comparability of
disease classification across different countries.
Thefirst ICD was formalized in 1893 asthe
Bertillon Classification of Causes of Death. A goal
has been to revise and update the ICD every ten
years, to stay abreast of advancesin medical
science. Revisions were adopted in 1900, 1909,
1920, 1929, and 1938. After the 5th revision in
1938 there was an increasing emphasis on expand-
ing the classification system to meet the needs of
health insurance organizations, hospitals, and other
medical providersfor coding of non-fatal illnesses
(morbidity).

The 6th through the 10th revisions of the ICD were
in 1948, 1955, 1965, 1975, and 1992. Implementa
tion of these revisionsin North Carolina and other
areas often occurred several years later. For
example, North Carolina deaths were coded
according to the 9th revision of the ICD (ICD-9)
beginning in 1979. ICD-10 was implemented for
cause-of-death coding in North Carolinain 1999.
Therelease of ICD-10 was delayed in an effort to
devise anew and flexible classification system that
would not require fundamental revision for many

e,

years. Also, with the widespread adoption of data
processing systems, changes to the ICD have
become more expensive.

The following table shows the years that the
different revisions of the ICD were adopted and
used for coding mortality statistics in the United
States.

Yearsin use

1900-1909
1910-1920
1921-1929
1930-1938
1939-1948
1949-1957
1958-1967
1968-1978
1979-1998
1999-present

Revision Adopted
1st 1900
2nd 1909
3rd 1920
4th 1929
5th 1938
6th 1948
7th 1955
8th 1965
oth 1975
10th 1992

The full name of the ICD-10 publication isthe
International Satistical Classification of Diseases
and Related Health Problems, Tenth Revision.!
There are three volumes. Volume 1 isthe tabular
list of all 4-digit ICD-10 codes. Volume 2isan
instruction manual, dealing with coding structure,
coding rules, recommendations for statistical
presentation, history of the ICD, and other issues.
Volume 3 is an aphabetical index of diseases, with
the corresponding |CD-10 codes.
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The ICD-10 publication can be purchased from the
WHO at http://www.who.int/whosis/icd10/. The Na-
tional Center for Health Statistics (NCHS) and the states
are using a copy modified and corrected by the NCHS.
This version converts English spellingsto American
spellings and incorporates changes made after the WHO
version was published. However, aWHO copyright
precludes the NCHS from electronically distributing the
ICD-10 version being used in the United States.

For further information from the NCHS about ICD-10
see http://www.cdc.gov/nchs/about/major/dvs/
icd10des.htm. This report addresses a number of issues
related to the ICD, including the change from the 9th to
the 10th revision and related issues of comparability.

ICD Coding

The causes of death that are written on the desth
certificate by the certifying physician are converted to
the numeric or aphanumeric codes of the ICD for
purposes of categorization and analysis. For example,
“acute myocardial infarction” (or heart attack) is coded
410inthelCD-9 and 121 in the ICD-10. ICD-9 and
earlier revisions used numeric codes and |CD-10 uses
alphanumeric codes. A fourth digit, preceded by a
decimal point, indicates more detail, such as 410.2 for
acute myocardia infarction of the inferolateral wall or
121.0 for acute transmural myocardial infarction of the
anterior wall. The ICD-9 and ICD-10 codes are fre-
guently not comparable at the three- or four-digit level.
In other words, thereis no direct code-to-code transla-
tion across the two classification systems. Often, .9 is
reserved for “ unspecified,” such as121.9 for acute
myocardial infarction, unspecified.

Appendix 1 shows the chapters of the ICD-10 system,
with the corresponding a phanumeric codes.

Traditionally, trained nosol ogists (disease classification
specialists) have converted the written causes of death
listed on the death certificate into the appropriate ICD
codes. Often, there are multiple causes listed, such as
cardiac arrest due to arteriosclerosis due to diabetes.
The NCHS has strict rules about determining which of
the listed causes of death is classified as the “ underly-
ing” (primary) cause. In the above-mentioned case,
diabetes would be the underlying cause of death, since it
was the condition that initiated the chain of events
leading to death. Health statistics are most often
tabulated by the underlying cause of death. However, al
of the listed causes (multiple causes of death) are coded

and kept in the vital statistics datafilesto be available
for tabulation and analysis.

In recent years, computer programs have automated
some of the work of nosologists. The NCHS has devel-
oped aprogram called MICAR (Medical Indexing,
Classification, and Retrieval) where a person enters the
text of the cause of death from the desth certificate and
MICAR returns the a phanumeric 1CD-10 code. Of
course, sometimes what is entered does not match an
entry in the MICAR dictionary, and so many codes have
to be manually resolved by anosologist.

Thereisaso aprogram called ACME (Automated
Classification of Medical Entities). ACME takes all of
the causes listed on a death certificate (after conversion
to ICD codes), including information on the hierarchy of
the codes on the certificate, and employs a complex set
of rulesto determine the underlying cause of death. This
program is used across the United States to ensure
consistent rules for selecting the underlying cause of
death. Here, t0o, there are sometimes rejects that have to
be manually resolved.

Finally, the NCHS has developed a computer program
caled TRANSAX (Trandation of Axis) that “cleans
up” the multiple cause of death codes, eliminating
redundancies and contradictions. The result isadatafile
that can be used for consistent analyses of multiple
cause of death data across the United States. Multiple
cause of death analysisrevedls, for example, that
diabetesis mentioned on death certificates as a contrib-
uting cause of death nearly threetimes as often asit is
selected as the underlying cause of death.

In the mortality data files maintained by the State Center
for Hedlth Statistics (SCHS), the decimal points are not
included. Thusthe ICD-10 data value for acute myocar-
did infarction, unspecified would be 1219. The public
use data files prepared by the SCHS (available at http://
www.irss.unc.edu/ncvital) contain only the underlying
cause of death. Detailed mortality files kept by the
SCHS include the underlying cause of death and up to
20 additional causes of death listed on the death certifi-
cate (output from TRANSAX), aswell as name of
decedent and other personal information.

Comparability of ICD-9 and ICD-10

In doing trend analyses of causes of death, one must
consider the change from 1CD-9 to ICD-10. The adop-
tion of the ICD-10 cause-of-death coding in 1999
created a discontinuity in North Carolina’ s mortality
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data. ICD-9 was used for 20 years, from 1979 through
1998. (For 20-year ICD-9 mortality trend data, see http://
www.schs.state.nc.us/SCHS healthstats/deaths/
volume2.html.) As mentioned before, thereis no direct
code-to-code trandl ation across the two classification
systems. However, for cause-of-death groupings, the
National Center for Health Statistics has devel oped
“comparability ratios’ to help bridge the systems.

The comparability ratio is an adjustment factor (multi-
plier) that is applied to the number of deaths coded to a
cause-of-death category under |CD-9 to make the
number more comparabl e to the number coded under
|CD-10. The comparability ratio could also be applied
to a population-based death rate. This ratio indicates the
extent of discontinuity in cause-of-death trends resulting
just from the implementation of |CD-10 (the net effect
of the new classification system). A large sample of
1996 United States deaths were classified by both ICD-9
and ICD-10 to develop the comparability ratios. The
comparability ratio is the number of deathsin the 1996
samplein an ICD-10 cause-of-death category divided by
the number of deathsin the sample in the same category
as coded under 1CD-9.

The comparability ratios for mgjor causes of death that
areroutinely tabulated by the SCHS are shown in
Appendix 2. Anin-depth explanation of issues related to
comparability between ICD-9 and ICD-10, and also
comparability ratios for much more detailed cause-of-
death categories, can be found in a 2001 publication of
the NCHS,2which is available online at http://
www.cdc.gov/nchs/data/nvsr/nvsr49/nvsr49_02.pdf.

For further information from the NCHS about compara-
bility of cause of death between ICD revisions, includ-
ing ICD-8to ICD-9 and earlier transitions, see http:/
www.cdc.gov/nchs/datawh/statab/unpubd/comp.htm.

Cause-of-Death Listsfor Tabulating Mortality
Statistics

To promote comparability across states and other
geographic areas, the NCHS has devel oped standard
cause-of-death categories for tabulating mortality
dtatistics. The intent was to identify cause-of-death
groupings that are relatively homogeneous and of public
health and medical importance. These lists are useful
especially when ranking causes of death. Without
standardized categories, three- or four-digit ICD codes
could be grouped in any manner to produce widely
varying cause-of death rankings. The ICD-10 lists

developed by the NCHS include a detailed list of 358
selected causes of death, a condensed list of 113 causes
of death, a more condensed list of 39 causes of desath,
and a specidized list of 130 causes of infant death. The
list of 113 causesis most often used to rank the leading
causes of death. It presents conditionsthat are of magjor
public health interest, in broad summary categories like
heart disease and cancer. The 113 causelist is collapsed
into the 39 cause list for presentation of cause of death
statistics for smaller geographic areas, such as counties.
A complete description of these cause-of-death lists can
be found at http://www.cdc.gov/nchs/data/dvs/
im9_2002.pdf.pdf.

The SCHS uses an adaptation of these NCHS lists when
ranking causes of death in our publication Leading
Causes of Death: North Carolina Vital Satistics, Volume
2. The 2001 edition of this publication, which includes
cause-of-death rankings by age, race, gender, and
ethnicity, can be accessed at http://www.schs.state.nc.us/
SCHS/healthstats/deaths/lcd2001/. See Tables A-D and
Appendixes C and D.

Mor bidity vs. Mortality Coding

Morbidity is sickness or disease, which may or may not
result in death. There is an adaptation of the ICD that is
used extensively for morbidity coding. Itis called the
International Classification of Diseases, 9th Revision,
Clinical Modification,® or ICD-9-CM. A clinica modifi-
cation of the ICD-10 is not yet completed. The ICD-9-
CM iscurrently used by hospitals, clinics, and other
health care providersto code diagnoses related to
medical encounters. The ICD-9-CM isrequired for
reporting diagnoses and diseases to al U.S. Public
Health Service and CMS (Center for Medicare and
Medicaid Services) programs. It is aso used extensively
in billing private insurance carriers for medical services.
The ICD-9-CM publication can be purchased from
Practice Management Information Corporation at http:/
pmiconline.com.

The ICD-9-CM isdirectly comparable to the ICD-9 at
the three-digit level, and usualy aso at the four-digit
level. With ICD-9-CM, afifth digit is often added for
more diagnostic specificity. For example, for acute
myocardial infarction, there is afifth digit that specifies
the “episode of care” (series of health services provided
for one episode of the condition): O is episode of care,
unspecified; 1 designates the initial episode of care for a
newly diagnosed myocardial infarction; and 2 desig-
nates a subsequent episode of care. For example, 410.21
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would indicate an acute myocardial infarction of the
inferolateral wall, initial episode of care. Another
exampleis|CD-9 code 482.8, which is pneumonia due
to other specified bacteria. The ICD-9-CM adds fifth
digits as follows to indicate the type of bacteria: 482.81
for anaerobes, 482.82 for E. cali, 482.83 for other gram-
negative bacteria, 282.84 for Legionnaires disease, and
482.89 for other specified bacteria.

In morbidity coding, the primary diagnosis (parallel to
the underlying cause in mortality coding) isthe main
condition treated or investigated during the episode of
health care. In addition to the primary diagnosis, other
diagnoses that were treated or that complicated the
patient’s main condition are often coded on the medical
records. The SCHS uses two major data bases that
involve ICD-9-CM diagnostic coding: inpatient hospital
discharge records and Medicaid paid claims data.

Volume 3 of the ICD-9-CM isalist of surgical and
other procedures performed in amedical setting. These
codes range from 00 to 99. For example, 37.2 isthe
code for diagnostic procedures on the heart and pericar-
dium, and 37.22 is|eft heart cardiac catheterization.
These codes are used by hospitals and clinicsin billing
for medical procedures. The CPT (Current Procedural
Terminology) is another coding system used frequently
by physiciansin billing for medical procedures.

Diagnoses Related to I njury, Poisoning, and
Violence

Thereisadual coding system for diagnoses related to
injury, poisoning, and violence. As seen in Appendix 1,
chapter XX of the ICD-10 (codes VV01-Y 98) isfor the
external causes of morbidity and mortality, while
chapter XIX (codes S00-T98) is for the consequences of
injury, poisoning, and other external causes. For ex-
ample, if adeath certificate showed that the driver of a
car died from a concussion sustained in a collision with
another automobile, two 1CD-10 diagnoses would be
coded: S06.0 for the concussion (consequence) and
V43.5 for the collision (external cause).

It isimportant to realize that mortality and morbidity
coding are different for injuries. In mortality coding,
the external cause of mortality is always selected asthe
underlying cause of death. So in the case above, V43.5

would be the underlying cause of death and S06.0 (the
type of injury) would be listed as an additional diagno-
sis. For public health interventions, it is more important
to know the cause of the injury than the nature of the
injury. Thus, ICD-10 codes S00-T98 will never appear
as the underlying cause of death in mortality datafiles.

In mor bidity coding, the consequence of theinjury is
always selected asthe primary diagnosis. Inthe case
above, if the person was admitted to a hospital because of
aconcussion from an automobile collision, the concus-
sion would be the primary cause of hospital admission,
and the automobile collision would be listed as an
additional diagnosis. In amedical setting, the type of
injury that istreated (and billed for) is the most important
consideration. If a concussion was dueto afall (the
external cause of injury) then the concussion would till
be the primary diagnosis for the hospitalization, and the
fall would be listed as an additional diagnosis.

Since hospitas are il using the clinical modification
of ICD-9 for coding diagnoses, the morbidity coding in
the case above would use ICD-9-CM while the mortality
coding would use ICD-10. ICD-9 isanumeric coding
system and so both the external causes of injury and the
conseguences of injury are coded in parallel classifica
tions, both in the 800 to 999 numerical range. However,
the external cause of injury codes are preceded by an
“E” to digtinguish them. Under ICD-9-CM, the primary
diagnosis of concussion might be coded as 850.2 (with
the .2 indicating moderate loss of consciousness) and
the additional diagnosis of automobile collision with the
driver injured would be coded as E812.0. Thisisthe
origin of the term “E-code” (external cause of injury
code) in contrast to an “N-code” (nature of injury code).

To complicate things alittle further, the “E” is omitted
from the cause of death codesin the mortality datafiles
produced by the SCHS for the years 1979 through 1998,
when the ICD-9 was used for cause-of-death coding.
Thus, whenever a code between 800.0 and 999.9 is
encountered in the underlying cause of death field of
these datafiles, it isaways an E code. (The four-digit
data values will be from 8000 to 9999.) In the more
detailed 1979-1998 mortality files maintained at the
SCHS, a“nature of injury flag” field is used to tell
whether a code in the 800-999 range in the multiple
cause-of-death portion of the record is an E-code or an
N-code.



Other Health-Related Classification Systems

There are anumber of specialized disease classifica
tion systemsin addition to the ICD. In this report, just
afew of the major ones are mentioned. The Interna-
tional Classification of Diseases for Oncology* (ICD-
O) is based on the ICD-10 but has more detail for the
coding of neoplasms. It is used principally in tumor or
cancer registries. Oncologists have recognized that
knowledge solely of the site of atumor is not sufficient
for planning treatment or conducting research. There-
fore, the ICD-O has adual coding system. In addition
to specifying the site (or topology) of atumor, asin
ICD-10, the ICD-O also classifies the histologic type
of the tumor (morphology).

The International Classification of Functioning, Dis-
ability, and Health® (ICF) is a new system that is replac-
ing the International Classification of Impairments,
Disabilities, and Handicaps (ICIDH, published by the
WHO in 1980). The ICF isintended to complement the
ICD-10. Information on disease diagnosis plus function-
ing provides a broader picture of health. The ICF
describes: 1) body functions and structures, 2) activities
and participation, and 3) environmental factors. It can be
used in clinical settings or for health surveys and
research. A goal of the ICF isto promote international
comparisons of functioning and disability. For further
information from the WHO on the | CF see http://
www3.who.int/icf/icftemplate.cfm.

The fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders® (DSM-1V) is frequently
used for the classification of mental and behavioral
conditions. The codes are nearly identical to those in the
mental disorders chapter of the ICD-9-CM, but the
DSM-IV aso has a set of diagnostic criteriaand a
descriptive text for each disorder. ICD-9-CM isem-
ployed for billing for mental health services. For further
information from the American Psychiatric Association
on DSM-1V see http://www.psych.org/clin_res/dsm/
index.cfm.

Conclusion

This report introduces the International Classification of
Diseases and related issues. The references and web links
contain much more information on these topics. Readers
may contact the author for questions or further informa-
tion: (919) 715-4478 or paul.buescher@ncmail .net.
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Appendix 1. Chaptersof |CD-10 with the Corresponding Alphanumeric Codes

Certain infectious and parasitic diSEASES. ........cocvierrrererere et enes A00-B99
N0 0P LRSS C00-D48
Diseases of the blood and blood-forming organs and certain disordersinvolving

the immUNE MECNBNISIM ... D50-D89
Endocringe, nutritional, and MEetaboliC diSEASES ........ocveeeee ettt ee e e s e EO00-E90
Mental and behavioural diSOIdErS...........ooeeiiiieiier s FOO-F99
Diseases Of the NENVOUS SYSEEIM ......ocuiiiiieieeeeee ettt e e e e neeseesee s G00-G99
Disecases of the @y and adNEX@. .........coeiiriiieieee e snee s HO0-H59
Diseases of the ear and MastOid PrOCESS .......ccuevererireeieiereeree e et seesee st see e e e e seeseeseesaeneens H60-H95
Diseases 0f the CIFCULALOrY SYSEEM .........ooe e see e nee s 100-199
Diseases of the reSpIratory SYSEEM .........oiiieieeeece ettt seesae e seeseeseeneees JO0-J99
Diseases 0f the digeStiVe SYSEEM ........coe ettt seenee e K00-K93
Diseases of the skin and SUDCULBNEOUS tISSUE ...........eoveeriirieirieieiesieesiesee e s LOO-L99
Diseases of the musculoskeletal system and cONNECLIVEISSUE .......covvevererire e MO0O0-M99
Diseases of the genitourinary SYSEEIM ........cooi ettt eneeneeneens NOO-N99
Pregnancy, childbirth, and the PUEIPENTUM ..o 000-099
Certain conditions originating in the perinatal Period...........ccoovevererererere e PO0-P96
Congenital malformations, deformations, and chromosomal abnormalities ...........ccccocvveeenee. Q00-Q99
Symptoms, signs, and abnormal clinical, and laboratory findings, not

ElSEWNEre ClasSITIEd ... RO0-R99
Injury, poisoning, and certain other consegquences of external CaUSES .........c.ccvvvrerereereeierennens S00-T98
External causes of morbidity and mMOrtality ..........ccooooeeeeieieeeeee e V01-Y98
Factors influencing health status and contact with health SErvices .........ccoovoiiiiiineccceeee Z00-Z299



G2¢83-0184
6963-0963
6563-0564
0TEEe

685-085

T.S

961 'v761-061
/87-08Y

0S¢

80

0-cv0

a81

S/T-V.T

a9l

Pa1-€eG91

802-0vT

8Ev-9ey vEY-0EY
6¢v-0TY 0t 20l '86€-06€E
v

S9p0d 6-AD|

Z'68N\'0'68A\'8'88A-0'88A
'8'L8N\-0L8/N\'98N-EBA
TZ8A-0CBATTBAOTEA
'G'08A-€08NA'6LA-OZA
‘96TAV'6TATETAOBGIA
YTIA-CIATB0AN0'B0ATON-CON
T'/8A'60A-G8X

0,8 A8X-09X

09
LZN-SZN'6TN-LTN'Z0N-00N
YLAELNOLA

LYC-OvC

8TC-0TC

¥13-0T3

wv-orv

¥2g-0¢9g

190

090

YED-EED

T120-8TO

£60-000

691-091
TSI-OCI'ETITTI'601-001

v

S8pod 0T-dd|

G8'0
00T
00T
Gs'T
€T
70T
G0T
0.0
10T
6TT
4
10T
10T
86°0
00T
10T
90T
660
00T

olrey

Avjge redwo)

sauN[u18PIYeA JoJoW [eUOUBIUIUN
(®pIWoy) 1ressy

(Bp10INs) Wiey-4jes feuonuBll |
SsessIp s BWBYz|Y

Ss0Jydau pue ‘awoipufs anoiydau ‘snuydoN
SIS0ULII0 puUe asessIp JoAIl| 21UoIyD
soseasIp AloriIdsal BMO| 21UoIyD
BZUBN|JUl pUe BlUOWINeUd

Sniijpw serde!d

rILSINGSS

asessIp AIH

arso.d Jo seoue)

15910 JO BOUeD

Bun| pue ‘snyouoiq ‘eaydel Jo eoued
Snue pue ‘WnjJaJ ‘uojod Jo JBoue)
Jooued

(©x0418) aSEas1p 2 |NJISLA0IGR D
3se3sIp 1esH

Sasned |fe wolysyreaq

yreaq joasned

(z "ousous BB 1 WO 1)) SB1I0BRIRD Yreaq-jo-asne) Jofe | Jo)
S9P0) Bulpuodsa 1100 pue soltey Aljige redwod 0T-AD 103 6-AD| ‘g XIpueddy



2

State of North Carolina
Michael F. Easley, Governor

Department of Health and Human Services
Carmen Hooker Odom, Secretary

Division of Public Health
Leah Devlin, D.D.S., M.PH., State Health Director

Sate Center for Health Statistics
Gustavo Fernandez, Ph.D., Director
www.schs.state.nc.us/'SCHS/

The NC Department of Health and Human Services does not discriminate on the basis of race, color,
national origin, sex, religion, age or disability in employment or the provision of services.

Department of Health and Human Services
State Center for Health Statistics

1908 Mail Service Center

Raleigh, N.C. 27699-1908


http://www.schs.state.nc.us/SCHS/

